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Mid-term and long-term frequency calculation method for the HVDC receiving-end
system considering the boiler dynamics
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(1. China Electric Power Research Institute (Nanjing Branch), Nanjing 210098, China;
2. School of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China)

Abstract: The dynamic process of power system after DC blocking will last for a long time. The boiler dynamics should be
taken into consideration when calculating the system frequency response. Firstly, the low order frequency response model of
the DC receiving-end system is derived. The boiler and the coordinated control system of the thermal power plant are
introduced briefly. Then, the non-mechanism modeling method is adopted to establish the transfer function model which
describes the mechanical power-frequency characteristics of the generator. The load disturbance test is carried out and the
frequency and mechanical power deviations of the generator are measured. The power spectrum and the least square methods
are applied to identify parameters of the transfer function model. The selection of load disturbance signal and samples is
discussed. Finally, the proposed method is applied in the IEEE 3-generator 9-bus system with a DC feed line. The long-term
frequency response of the receiving-end system after DC blocking is calculated. The results validate the effectiveness of the
identified model considering boiler dynamics.
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Fig. 1 Schematic diagram of frequency response

of the HVDC receiving-end system
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Fig. 2 Schematic diagram of thermal power plant power system
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Fig. 3 Structure of the HVDC receiving-end system
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